The high mobility group box 1 protein of Sciaenops ocellatus is a secreted cytokine that stimulates macrophage activation.
High mobility group box 1 protein (HMGB1) is a chromatin-associated nonhistone protein that is involved in nucleosome formation and transcriptional regulation. In addition, HMGB1 is also known as an extracellular cytokine that triggers inflammation and immune responses. HMGB1-like sequences have been identified in a number of fish species, however, the function of piscine HMGB1 remains uninvestigated. In this study, we reported the identification and analysis of SoHMGB1, an HMGB1 homologue from red drum (Sciaenops ocellatus). SoHMGB1 is 206 residues in length and contains two basic HMG boxes and a highly acidic C-terminal domain. SoHMGB1 shares 71-87% overall sequence identities with the HMGB1 counterparts from human, rat, and several fish species. Quantitative real time RT-PCR analysis showed that constitutive SoHMGB1 expression was detected in various tissues, with the lowest and highest levels found in kidney and muscle respectively. Bacterial challenge upregulated SoHMGB1 expression in head kidney (HK) and HK macrophages and induced extracellular secretion of SoHMGB1 by the activated macrophages. Recombinant SoHMGB1 (rSoHMGB1) purified from yeast exhibited no direct antimicrobial effect but was significantly stimulatory on the proliferation, activation, and bactericidal activity of HK macrophages. Taken together, these results indicate for the first time that a fish HMGB1, SoHMGB1, can function as a secreted cytokine in the event of bacterial infection and promote innate defense through the activation of macrophages.